Abstract
Introduction to the concepts and background ideas 77 78
All ecosystems (cf. areas, localities, habitat patches, or resource patches) are dependent on a 79 high degree of connectivity to other ecosystems to maintain the flow of organisms and to 80 reduce the risk of local extinctions (Leibold & Chase 2018) . This is typically referred to as 81 ecological connectivity. Ecological connectivity can be defined as "the degree to which the 82 landscape facilitates or impedes movements among resource patches" (Taylor et al. 1993 ), or 83 as "the degree to which regional landscapes, encompassing a variety of natural, semi-natural, 84 and developed land cover types, are conducive to wildlife movement and to sustain 85 ecological processes" (Ament et al. 2014) . Following these definitions, resource patches may 86 also be considered as small habitat fragments in the landscape supporting certain sets of 87 species or, at a larger scale, as larger protected areas in the matrix of managed areas.
88
Ecological connectivity between patches is important because it determines the number of 89 organisms dispersed between habitat patches, which thereby affects the amount of gene flow, 90 5 local adaptation, extinction risk, and colonisation probability (Baguette et al. 2013 ). In 91 addition, sufficient ecological connectivity is a necessary condition for species to respond to between habitat patches. In practice, ecological connectivity can be measured via numerous 108 approaches and metrics (see Box 1) using Geographic Information Systems (GIS).
109
The degree to which ecological connectivity can be realised at local, landscape, and 
130
The effects of points (1) to (4) on overall ecological connectivity may also depend on spatial 131 scale, with habitat patch size being more important at smaller landscape scales, whereas land 132 cover and land use in the matrix increase in importance at larger regional scales. This could 133 result from larger spatial distances between habitat patches and the effect of the matrix at 134 larger spatial scales, both of which affect dispersal between patches. All ideas related to the 135 interactions among patch size, patch isolation, patch quality, and land cover features in the 136 context of ecological connectivity are important when maintaining and enhancing the existing 137 protected areas networks.
138
Ecological connectivity between protected areas has been subject to a considerable 
151
Improving ecological connectivity through land use and regional planning is also of 152 utmost importance due to ongoing global climate change. To be effective, protected areas climates from south to north and from low to high altitudes. This is because there may be 160 large expanses of unsuitable low-quality areas, often human modified, which do not allow for 161 the dispersal of at least some species between protected areas. It also needs to be kept in mind 162 that even high-quality areas for some species may be totally insufficient for other species to 163 facilitate dispersal between protected areas. Therefore, improving protected areas networks in 164 the north may prove to be highly important in the conservation of regional and global of boreal forests. We will also address issues related to improving ecological connectivity in 176 boreal forests when it comes to policy, legislation, forest management, and conservation 177 initiatives in the Barents Region. Finally, we will consider similarities and differences 178 between Sweden, Finland, and Russia with respect to the potential of each country to improve 179 ecological connectivity in the boreal forests. This report builds on a recently published 180 account of protected areas that highlights the importance of considering ecological 181 connectivity in boreal forests in the Barents Region (Kuhmonen et al. 2017) .
182
This report is also related to the Barents Protected Area Network (BPAN) project, 
277
This overall development in forestry practices has also led to the increased isolation and more valuable trees (Wik 1950 ). In the 1900s, the forests, especially along the coast, had 308 already been cut down and only lower quality trees were left in the forests. Also, at this time 309 the papermills became common and used the remaining lower quality trees.
310
In the 1950s, modern forestry practices began with the clearcutting of forests. The 311 result was even-aged forests, which made the silvicultural management of such forests easier.
312
Low productive forests or areas difficult to cut were left untouched. suggested giving these forests priority when organising protected areas networks.
362
Historically, all the green belts are located near the administrative boundaries of the Russian
363
Federation.
364
The Green Belt of Fennoscandia (GBF) is the only one located along a state (between Vyaryamyanselka" (7 300 hectares), "Rakovye ozera" (9 700 hectares), and so forth. The 381 total area of the GBF's protected areas is close to 1 million hectares in Russia.
382
The White Sea-Onega Green Belt (WSOGB) is much more important from a total area of the WSOGB protected areas is more than 1.5 million hectares.
399
The next area to the east is the Timan-Pechora Green Belt (TPGB). Here, one can find "Udorskiy" (242 000 hectares), "Puchkomski" (24 000 hectares), "Pyscskii" (60 000 412 hectares), "Sodzimskiy" (33 000 hectares), and "Ezhugskii" (46 hectares). Most of these 413 reserves are located along the river basins and have an elongated form.
414
The Ural Green Belt (UGB) stretches in the meridional direction along the eastern 415 border of the Komi Republic through the foothills and western slope of the Ural Mountains.
416
Europe's largest massifs of primeval taiga can be found in the UGB. A considerable part of 417 the UGB is located within the largest national park in Russia, "Yugyd VA "(1 892 000 418 hectares), as is also "Pechora-Ilych " Strict Nature Reserve (723 000 hectares) and its buffer 419 zone (497 500 hectares).
420
The green belts that have been developed and that are being developed in northern
421
Europe represent a ready basis for the creation and development of a common inter-regional 422 ecological system. The disadvantage is that they extend mainly in the meridional direction 423 and are too isolated from each other to form a complete system, which would require directly 424 connecting these belts. There is also an obvious need to justify and create new protected areas 425 that make up a chain stretching in the latitudinal direction. A structure is already in place in 426 the Arkhangelsk Region comprising a number of seaside PA (LZ "Primorskii" and
427
"Mudyugskii" and the biological reserves "Dvinskoi", "Belomorskii", "Unski", and LZ
428
"Soyanskiy").
429
Among the most urgent and still unresolved problems regarding the protection of 
Practical issues related to improving ecological connectivity in the Barents Region

448
There are a number of major issues that affect the improvement of ecological connectivity in 449 the Barents Region, and these issues are not mutually exclusive but rather act in concert. should be compared with additional bioeconomy-boosted forestry cuttings yearly, which are 501 at least 50 000 ha (assuming 300 m 3 /ha cut).
502
The Finnish Forest Act areas.
541
In the METSO programme, the main focus is on high-quality forest areas (i.e. 
599
In the strategy, landscape is considered at a management level. allocated to take the interests of local residents into account (HCV forest types 5 and 6). connectivity. This review has focused on these issues and concluded by proposing 
